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Detailed information of the flow-fields in the secondary 
flowpaths and their interaction with the primary flows in gas 
turbine engines is necessary for successful designs with 
optimized secondary flow streams. Present work is focused on 
the development of a simulation methodology for coupled time 
-accurate solutions of the two flowpaths. The secondary 
flowstream is treated using SCISEAL, an unstructured adaptive 
Cartesian grid code developed for secondary flows and seals, 
while the mainpath flow is solved using TURBO, a density based 
code with capability of resolving rotor-stator interaction in 
multi-stage machines. An interface is being tested that links 
the two codes at the rim seal to allow data exchange between 
the two codes for parallel, coupled execution. A description of 
the coupling methodology and the current status of the interface 
development is presented. Representative steady-state solutions 
of the secondary flow in the UTRC HP Rig disc cavity are also 
presented. 
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NEED FOR COUPLED ANALYSIS 
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Details of Primary and Secondary Flows Needed 
At Design, Off Design, and During System Transients 




NEED FOR COUPLED ANALYSIS 
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Effects of Coolant Flow on Power Stream 



OBJECTIVES AND PROPOSED 
METHODOLOGY 
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Each Flow Stream 

Capabilities Offered by the Combinations 



COUPLED CODE METHODOLOGY 
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DESCRIPTION OF SCISEAL CODE 
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Links with Grid Adaptor for Solution-Based Adaptation 


CARTESIAN PRISM/QUAD GRIDS 
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Most Promising Approach for Fully Automated 
Simulations of Viscous, Turbulent Flows 



VORTEX GROWTH AND 
UNSTRUCTURED ADAPTIVE GRID 
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81. Growth of vortices on an accelerated plate. 



ADAPTIVE GRIDS 

• Unsteady Vortex Shedding from a Flap 
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PROBLEM DEFINITION 

Stage 1-2 Cavity, T56 Engine Turbine Section 
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Interstage Labyrinth Seal 


GRID STRUCTURE AT SEVERAL 
ADAPTATION CYCLES 



NASA/CP— 2i 


(d) Adapted Grid, 5000 Cells 



NASA/CP— 2 


SOLUTIONS ON FINEST GRID 






CODE COUPLING/INTERFACE ISSUES 
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Interpolation Routines 

- Needed for Data Transfer from One Code to Other 

- Conservation of Fluxes 


CURRENT INTERFACE STRATEGY 
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Ensures Flux Conservation 


CURRENT STATUS, PLANS 
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Steady State Preliminary Results for UTRC HP Rig 
Completed 


SCHEMATIC OF THE H.P. TURBINE RIG 
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DETAILS OF THE FLOWFIELD IN H.P. RIG 
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Experimental Values 
for Pressure Data 
(Steady and Transient) 



UTRC H.P. Rig 

Steady-State Solutions, Static pressures 
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Purge flow inlet 


UTRC H.P. RIG 
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Cutoff of Purge Flow Seen at P op / P oi Near 

Pnn / Pni = 0.86 


UTRC H.P. Rig 

Streamlines at different pressure ratios 
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Pop/Poi = 1 -04 Pop/Poi = 0.872 


SUMMARY 
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Plans to Give Software to OEM for Release and Eventual 
Incorporation in Design Cycle 


